The Kirkwood formation is typically composed of
two units, an upper unit of very light gray, very fine
to fine grained well sorted quartz sand and a basal
unit of bownish-black clayey silt to very fine grained
quartz sand (Rush 1962). We would have to assume that
we are in the upper unit. Competent bedrock is probably
many hundreds of feet beneath the ground surface.

Groundwater in the region of the dam is shallow,
very near the same elevation of the downstream channel.
The abutment formations appear to have a high coefficient
of permeability.

SECTION 3 VISUAL INSPECTION

The embankment and spillway appear to be stable
with no observable indications of excessive settlement
or slope instability. The crest and both slopes have
heavy vegetation and trees which could cause piping
problems. Erosion has occurred at both abutments of
the spillway. The wooden spillway sidewalls which
also serve as earth retaining walls at the spillway
abutments have failed particularly at the left abutment.

There is a wet marshy area at the downstream side
of the right embankment. This is reported to be trapped
water and runoff. Seepage may also be occuring in
this area and should be investigated. At the left
end of the dam is a staff gage mounted on a wood pole.
The elevation numerals on the gage are undiscernable.

The spillway is a 10-ft-wide concrete block with
a 33-ft-long crest. An aluminum bridge with wood
decking passes over the spillway. It is supported
at the center by cable suspended from vertical timber
poles.

The bridge support abutments form the spillway
sidewalls and consist of timber-sheet earth retaining
walls. The sheeting is at the spillway sidewalls and
the upstream and downstream sides of the embankment.
The sheeting has failed and erosion has occured at
both abutments. The left abutment material appears
to be a mixture of sand and pieces of asphalt.

About 400-ft downstream is a concrete-decked steel
girder bridge supported on timber piling. This bridge
and its piling could cause an obstruction to the stream
flow.
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SECTION 4 OPERATIONAL PROCEDURES

SECTION 5 HYDRAULIC/HYDROLOGIC

The downstream channel is heavily vegetated with
brush and small trees and has side slopes of about
4 hor to 1 vert. Small amounts of wood debris and
concrete blocks are scattered along the downstream
slopes near the spillway.

The visual Inspection Check List and Photographs
are given in Appendixes 1 and 2.

No information is available concerning operational
procedures or maintenance for the dam.

The hydraulic/hydrologic evaluation is based on
a spillway design flood (SDF) equal to one half to
the full probable maximum flood (PMF) in accordance
with the evaluation guidelines for dams classified
as high hazard and small in size. The original design
data for this dam is not available. The PMF has been
determined by developing a synthetic hydrograph based
on the maximum probable precipitation of 24 inches
(200 square mile - 24 hour) Hydrologic Computations
are presented in Appendix 3. The PMF determined for
the subject watershed is 5224 cfs.

The spillway is essentially a broad crested weir
which has a small bridge traversing over it. The
length of the spillway is 33 ft and the bottom of the
bridge structure is approximately 4 ft above the spillway
crest. The maximum capacity of the spillway is 830
cfs which is less than the SDF.

Flood routing calculations indicate that the dam
will overtop under PMF and 1/2 PMF by 2.8 ft and 2.1
ft respectively. We estimate that the dam can adequately
pass 17% of the PMF,

There are no outlet pipes, therefore, drawdown
analysis has not been made.
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SECTION 6 STRUCTURAL STABILITY

The embankment and spillway do not show signs
of instability. The sheeting for the left abutment
wall of the bridge across the spillway has collapsed
and the sheeting at the right abutment is in poor
condition.

The stability of the spillway itself is unknown
since there is no available information concerning
its foundation and upstream slope. The quality and
characteristics of the embankment and foundation are
also unknown. The right embankment is covered with
trees. The present condition of the dam and the lack
of information make any sort of computation very hy-
pothetical. It is our opinion the stability of Hanover
Dam is marginal.

Hanover Lake Dam is located in Seismic Zone 1
of the Seismic Zone Map of Contiguous States. The
degree of stability of the dam is unknown and Conven-
tional Safety Margins are assumed not to exist for
either static or earthquake loading.

SECTION 7 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

Assessment

Hanover Lake Dam is in poor condition. There
has been a serious lack of maintenance of the upstream
and downstream slopes and abutment walls of the bridge
over the spillway. Because of the lack of design and
construction data the degree of stability of the dam
and spillway with respect to slope stability, seepage,
overturning, and sliding cannot be determined.

The spillway capacity as determined by CE screening
criteria is seriously inadequate. We estimate the
dam can adequately handle only 17% of the PMF.
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7.2

Recommendations/Remedial Measures

We recommend the following_remedial measures:

1.

Repair the wood sheeting at the abutments of the

cable supported bridge over the spillway by replacing
with steel sheet piling. The surface of the abutments
should also be protected against erosion. This

should be done very soon.

Remove all trees located on and within the area
of the embankment and spillway and replace with
suitable ground cover. This should be done soon.

Provide a bottom outlet so the Lake can be lowered
in the event of an emergency. This should be
done soon.

Provide a means to prevent floating debris from
clogging the free space above spillway and below
the bridge. This should be done soon.

Determine the nature of the foundation and backfill
material of the spillway. This should be done
soon.

Investigate the embankment and foundation materials
by means of test borings to obtain the necessary
material properties for stability and seepage
studies. This investigation should be done soon.

Reestablish the elevations on the existing staff
gage. This should be done very soon.

To evaluate the possible presence of a seepage
cutoff or adverse seepage conditions, install
piezometers at the upstream and downstream cross
section of the embankment, particularly in the
downstream marshy area. This should be done very
soon.

The capacity of the spillway and the SDF should

be determined using more precise and sophisticated
methods and procedures. The need for and type

of mitigating measures should be determined.
Around the clock surveillance during periods of
unusually heavy precipitation should be provided,
and a warning system established. This should

be done in the near future.
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